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MILITARY SPECIFICATION

WITCHES, PRESSURE, (ABSOLUTE, GAGE, AND

GENERAL SPECIFICATION FOR

This specification is approved for use by
and Agencies of the Department of Defense.

1. SCOPE

DIFFERENTIAL),

all Departments

1.1 Stop. This specification covers the general requirements for
and differential pressure switches (see 6.1).

1.2 Classification.

1.2.1 Type. The type shal1 be identified in

TABLE I. Type

accordance with

1.2.2 Temperature.

Type I Switch

I I Absolute pressure

II I Gage pressure

III I Differential pressure

1.2.2.1 Hiqh temperature. The high temperature shall be
table II.

TA8LE II. High temperature

symbol Temperature
operating and nonoperating

‘F “C

B 275 135

c 350 176.6

D 400 204.4

E 500 260

F 600 315.5

in

absolute,

1.

accordance

●

with

gage,

Beneficial corrrnents(recommendations, additions, deletions) and any pertinent data
which may be of use in improving this document should be addressed to Directorate of
Electronic Support, AFALD/PTS, Gentile AFS, OH 45444 by using the self-addressed
Standardization Documnt Improvenmt Proposal (DD Form 1426) appearing at the end of
this document or by letter. I
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Low temperature. The low temperature shall be in accordance
Wtth 111.

1.2.2.2

1.2.3

TABLE 111. LOW tm rature. .

symbol Temperature
operating and nonoperating

“F “c
*

-65 -53.Y

-85 -65

-1oo -73.4

I
D

LE

F

IV.
Altitude. The altitude shallbe in accordance with table

TABLE IV. Altitude. \

Pressure equivalent
2

psia (lb+/in a)
Altitude

feet
syuhol

10.1

6.8

0.7

0.16

0.021

10,000

20,000

70,000

100,000

150,000

A

B

c

D

E

shall be In accordance with table V.
)

1.2.4 Shock. The shock

TABLE V. shock,

Shock Gs

50

75

100

500

symbol

A

B

c

D

E I High impact

accordance with table VI.
1.2.5 Vibration characteristic. The vlbrati:n shall

TABLE VI. Vibration.

l==C=l

I s I Sine
I

I R I Random I

2

uwwLb14u-L.l r U.LUA.lU*.”-- ..~ .-. - - ---- -— , — - — - —’- ,
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1.2.6 Life,

1.2.6.1 Mechanical llfe. Themechanlcal ltfe shall be

TABLE VII. Mechanical Itfe.

symbol I Cycles
I

A 100,000

B 200,000

E 20,000
r A

F 50,000

with table

table

table

Ix.

accordance wfth

1.2.6.2 Electrical life. The electrical llfe shall be In

TABLE VIII, Electrical llfe.

accordance With

1.2.7 Acceleration. The

●

Is@ol I Cycles I

I 10,000 I

I 25,000 I

I c I 50,000 I

I 100,000 I

acceleration shall be in accordance

TABLE IX. Acceleration.
A

Symbol Gs
r 1

A 2
1

B 4
r Y

c 8
I

D 12
k i

I E I 16 I

.-
1.2.8 Pressure pulsatfon.

VII.

VIII.
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.

a

1.2.8.1 Pressun pulsation amplitude. The pressure pulsation amplitude shall
accordance with table X in determnlng the actuation and deactuation points.

TABLE X. Pressure pulsation amplltude.

Grade
I

Percent steady
state pressure

I D 8

E I 10) I
1.2.8.2 Pressure pulsatlon frequency. The pressure pulsation frequency shall

accordance with table X1.

1,2.9

TABLE XI. Pressure pulsatlon frequency.

Grade
: I Frequency

in Hz

A o

[ 60tS

c

D

200 t 20

500 2 50

E I 700 * so

Pressure rise. The pressure rise shall be in accordance with

‘TABLEXII. Pressure rise.

Grade Pressure rise rate in psi (lbf/in2)
per second

A less than 100

B more than 1000

c 50,000

0 100,000

E 250,000

F 500,000

G 1,000,000

H 1,500,000

I . 2,000,000

J 2,500,000 !

table XII.

be

be

—

Source: https://assist.dla.mil -- Downloaded: 2016-11-13T07:35Z
Check the source to verify that this is the current version before use.



MIL-S-9395F

2. APPLICABLE DOCUMENTS

2.1 Issues of documents. The following
invitation for bids or request for proposal,
extent specified herein.

SPECIFICATIONS

FEDERAL

BB-N-411 -
QQ-S-571 -
QQ-A-1876 -

MILITARY

documents of the Issue In effect on date of
form a part of this specification to the

Nitrogen, Technical.
Solder, Tln Alloy, Lead-tin Alloy, and Lead Alloy.
Aluminum Foil,

MIL-I-1O -
MIL-M-14 -
MIL-W-5086 -
MIL-P-5315 -
NIL-C-5541 -
MIL-R-5757/lo -
MIL-R-6855
MIL-T-7928
MIL-A-8625
MIL-S-8879
MIL-F-14256
MIL-I-16923
MIL-M-20693
MIL-P-25732

MIL-R-25988

MIL-P-2741O

MIL-S-28786
MIL-I-81023
MIL-R-83248

Insulating Compound, Electrical, Ceramic, Class L.
Molding Plastics and Molded Plastic Parts, Thennosetting.
Wire, Electric, Polyvinyl Chlortde Insulated, Copper or Copper Alloy.
Packing, Prefornd, Hydrocarbon Fuel Resistant.
Chemical Conversion Coatings on Alumlnum and Alunlnum Alloys.
Relay, Electrical, Hermetically Sealed, Dpdt, Low Level and 2 Amperes.
Rubber, Synthetfc, Sheets, Strips, Molded or Extruded Shapes.
Terminal, Lug and Splice, Crimp-Style, Copper.
Anodic Coatings, For Aluminun and Aluminum Alloys.
Screw Threads, Controlled Radius Root with Increased Minor Diameter.
Flux, Solderfng, Liquid (Rosin Base).
Insulating Compound, Electrical, Embedding.
Molding Plastlc, Polyamide (Nylon), Rlgld.
Packing, Preformed, Petroleum Hydraullc Fluid Resistant, Limited

Service at 275°F (135”C).
Rubber, Fluoroscilicone Elastomer, Oil-and-fuel-resistant, Sheets,
Strips, Molded Parts, and Extruded Shapes (0-Mws, class 1.
Grade 70).

Components, Rocket Propulsion Fluid System, General Specification
for (Nitrogen). .

Switches, Preparation for Delivery of.
Inductor, 28 VDC, Laboratory Test, General Speclficatton for.
Rubber, FluorocarbonElastonw, High Temperature, Fluid, and

Compression Set Resistant (0-Rings,Classl, 75 Hardness).

(See Supplement 1 for list of associated specification sheets.)

STANDARDS

FEDERAL

FED-STD-406 - Plastics: Method of Testing.

MIL-STD-105
MIL-STD-202
MIL-STD-454
MIL-STD-81O
MIL-STD-831
MIL-STD-965 “
MIL-STD-1285
!I!IL-STD-45662

- Sampling Procedures and Tables for Inspection by Attributes.
- Test Methods for Electronic and Electrical Component Parts.
- Standard General Requirements for Electronic Equipnmt
- Environmental Test Methods.
- Test Reports, Preparation of.
- Parts Control Program.
- Marking of Electrical and Electronic Parts.
- Calibration System Requirements.

(Copies of specifications, standards, drawtngs, and publications rwquired by
contractors in connection with specific procurement functions should be obtained from
the procuring activity or as directed by the contracting officer.
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2.2 Other publications. The followlng document forms a part of this specfftcatlon
to the extent speclfled hereln. Unless othewlse fndfcated, the Issue In effect on
date of Invitation for bids or quest for proposal shall apply:

NATIONAL BUREAUOF STANDARDS

FED-STO-N28 - Screw-Thread Standards for Federal Services.

(Application forcoples should be addressed to the Superintendent of Documents.
GovernnRst ?-:::?;s Off+c=, !k~h:sogton.DC 20402.)

3. REQUIREKNTS

3.1 Speclflcation sheets. The Indlvldual Item requlremnts shall be as speclfled
herefn and 1n accordance with the applicable speclflcatlon sheets. In the ●vent of any
conflict betweenrequirementsof this speclflcatlon and the speclftcation sheets, the
latter shall govern (6.2).

3.1.1 Switch categories. Switches furnfshed under this speclflcatlon shall be
category I or as defined hemln.

3.1.1.1 Cateqory I. Switches completely defined by a mllltary specification sheet.

3.1.1.2 Cate~ory 11. Switches are the sam as category I except for minor
differences such as tennlnatlons, connectors, pressure ports, mounting means, pressure
settings, or minor body dimensions which do not change the basic design or construction
of the quallfied switch. Category II switches shall be acquired from a source l~sted Of’I
the applicable quallfled products list for the particular similar product fn category 1.
Category 11 switches are nonstandard. Qualification and acceptance testing shall be
llmlted to verification of requirements in excess of the applicable specification sheet.”

3“2WiH?” Switches furnished under this specification shall be products
which am qua or listing on the applicable qualified products list at the time set
for opening of bids (see 4.5 and 6.3).

3.3 Material. Material shall be as specified herein. Mhen a deffnite materialIS
not speci~suitable material shall be used which enables the switches to conform
to the performance requirements of this specification. Acceptance or approval of any
constituent material shall not be construed as a guaranty of the acceptance of the
finished product (see 4.1O.I).

3.3.1 Fungus-resistance. All materials shall be nonfungus nutrient in accordance
with MIL-STD-454, Requirerrent4.

3.3.2 Metals. All nwtal parts, other than current-carrying parts, shall be of
corrosion-r=nt material, or shall be suitably protected to resist corrosion. Paint
is not acceptable for corrosion protection. Brass, copper, cadmium, or zinc shall not
be used in contact with fuel. Cadmium or zinc shall not be used In contact with lube
oil or hydraulic oil.

3.3.2.1 Dissimilar metals. Hhen dissimilar metals are used in intimate contact with
each other, Protection against electrolysis and corrosion shall be provided. The use of
dissimilar-titals which,-in contact, te~d toward active electrolytic corrosion
(particularly brass, copper, or steel used in contact with aluminum or aluminum alloy)
is not acceptable. However, mtal plating or metal spraying of dissimilar base metals
to provide similar or suitable abutting surfaces’is permitted. The use of dissimilar
metals separated by a suitable insulating material is also pewnitted. Dtsstmilar metals
and compatible couples an defined in 6.5.

3.3.2.2 Maqnesium. Magnesium and magnesium alloys shall not be used.

. -. --- .

.
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3.3.2.3 Aluninum. Aluninum and aluminum alloys shall be suitably protected against
corrosion. ii~ized, it shall be in accordance with MIL-A-8625. Internal parts
not in contact with the media or subject to wear may be chemically treated in accordance
with MIL-C-5541.

3.3.2.4 Solder. Solder shall have a minimum melting point of 100’F above the
maximum tempe= rating of the pressure switch and shall conform to QQ-S-571. Idhere
solder is employed, flux shall be in accordance with MIL-F-14256. When stainless steel
is used, corrosive flux may be used providing the device is cleaned and the flux is
neutralized prior to final assembly.

3.3.3 Nonmetals. Switches shall not be adversely affected by weathering or
aircraft, missile, and spacecraft fluids at the temperature specified for the applicable
SWitch.

3.3.3.1 Plastic. Unless otherwise specified (see 3.1), thermosetting plastics shall
be In accorda~ MIL-M-14; however, cotton-or-wood-flour-filled materials shall not
be used. Thermoplastics shall not be used for the switchcase or cover. Idhenused for
noncase material, thermoplastic material shall be in accordance with type I of
MIL-M-20693. The plastic material used shall be self-extinguishing when tested in
accordance with method 2021 and 2022 of FED-STO-406, as applicable, to the thinnest
section of the material used. The self-extinguishing requirement applfes to all
materials for external parts and enclosures regardless of whether the material used is
procured to a military specification.

3.3.3.2 Ceramic. Ceramic insulating material shall conform to grade L411 or better
of MIL-I-1O. —

3.3.3.3 Potting compounds. Potting compounds used in contact with the atmosphere
shall be in accordance with fi-I-16923 and shall be compatible with the design
requirenmts of the switch.

3.3.3.4 Rubber materials. Rubber materials used in contact with fuel and
lubricating oil shall conform to MIL-P-5315, MIL-R-6855, MIL-R-25988, or MIL-R-83248.
Rubber materials used in contact with hydraulic oil shall conform to MIL-P-25732.

3.4 Design and construction. Switches shall be of the design, construction, and
physical dimensions speclfled (see 3.1).

3.4.1 Electrical ratings. Electrical ratings shall be as specified (see 3.1).

3.4.2 Case. The case shall be unsealed, watertight, or hermetically sealed as
specified (-3.1).

3.4.3 Chambers. The electrical pressure, and reference chambers, shall be unsealed,
watertight, or hermetically sealed, as specified (see 3.1).

3.4.4 Tamperproof calibration. Unless otherwise specified (see 3.1), the switches
shall be sealed so that any tampering with the calibration after final adjustment by
the manufacturer shall require removal of the switch from the application, dismantling
of the switch, or the breaking of a seal.

3.4.5 Adjustments. Adjustments contained within the switch shall be positively
locked to prevent loosening due to strain, shock, vibration, and other conditions
incident to shipping, storage, installation, and service.

3.4.6 Adjustable “features(when applicable). klhenapplicable features are
specified (see 3,1) , the switch shall be designed to provide a positive drift-free
m?chanism that is not affected by environments. The adjustable mchanism shall be
accessible without the use of a special tool.

7
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3.4.7 Mountina brackets. Unless

#
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otherwfse spectfled (see 3.1), mount~ng brackets
shall be securely attached to the swftch In such a manner as to prevent any ~vement
between the switch and the bracket.

3.4.8 External screw threads. Screw threads shall be in accordance with Handbook
H28 or HIL-~-8879. breading of nonmetallic parts shall not be permitted. Thread
engagerwnt shall be at least two full threads. All threaded parts shall be safety
wired w suitably locked.

3.4.9 Helqht. The maximunwelght of the switch shall be as specitled(see 3.1).

3.4.10 Electrical connector. The electrical connector shall be as specified
(see 3.1).

3.4.11 Pressure port. The pressure port shall be as specified (see 3.1).

3.4.12 Attitude. Switches shall be constructed so as to assure proper operation
when mountecl~position.

3.4.13 Elastomers. Hhenever elastomers are used, they shall be compatible wtth all
med{a that contact them. Elastomers shall not be used in any application where pressure
surges or pulsations may cause rubbing, wear, or decanpresslon spalllng. Elastomers
may be used for dynamic seal provided the manufacturer submits acceptable evidence of
performance to the prepartng activfty during the qualification test program on the
submitted product. Cure date elastomers shall not be used.

3.5 Solcferabilft (applicable to solderable terminals). When switches are tested as
specified In percent of the total length of fi1let between the standard wrap .
wire and the te ~1 shall be tangent to the surface of the terminal being tested.
There shall be no ptnholes or voids. A ragged or fnterupted ltne at the point of

, - tangency between the fillet and the terminal under test shall be considered a failure.
At the conclusion of the test there shall be no evidence of fracture, loosenfng of parts
or any other mechanical failure. .

3.6 Calibration. Mhen switches are tested as speclfled in 4.10,3, the operating
points (actuation and deactuation points) shall be within the tolerances specified (see
3.1). Switches that are rated for low level (see 3.31) or minimum current (see 3.32)
shall be subjected to only these loads during qualification and Group A testing.

3.7 Proof pressure. Uhen switches are tested as specified in 4.10.4, there shall be
no evidence of damage and calibration shall be specified (3.1)..

3.8 Contact resistance. Uhen switches are tested as specified in 4.10.5, the
initial contact resistance shall not exceed 100milliohms (see table XIV, group I).
After lffe (mchanical and electrical endurance), contact resistance shall not exceed
250mllliohms (see table XIV, group III),

3.9 High temperature. Uhen switches are tested as specified in 4.10.6, there shall
be no evidence of damage. The calibration shall be as specified (see 3.1), and proof
pressure shall be as specified (see 3.1).

3.10 Low tan erature.
~

Uhen switches are tested as specified in 4.10.7, there shall
be no evidence o The calibration shall be as specified (see 3,1), and proof
pressure shall be as specified (see 3.1).

3.11 Insulation resistance. When switches are initially tested as specified in
4.10.8, the insulation resistance shall be not less than 1,000 megohms.

.

3.12 Dielectric withstanding voltaqe. When switches are tested as specified in
4.10,9, there shall be no arcing (air discharge), flashover (surface discharge),
breakdown (puncture discharge), or damage. The leakage current shall not exceed
1 milliampere.
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3,13 Acceleration. Uhen switches are tested as specified fn 4.10.10, there shall be
no evidence of damage and the calibration shall be as specified (see 3.1).

3.14 Shock. When switches are tested as specified in 4.10.11, there shall be no
separation-losed contacts or closure of open contacts exceeding 250 microseconds for
method 1 and 5 milliseconds for method 11. There shall be no evidenceof damage.
Calibration shall be as specified (see 3.1).

3.15 Connector torque (applicable to switches with electrical connectors). When
switches are tested as speclfled ln4.L0.1Z, there shall be no loosenlng, rotation,
distortion, short circuit, or other damage. Calibration shall be as specified (see 3.1).

3.16 Strength of terminals (as applicable). Uhen switches are tested as specified
in 4.10.13, here shall be no breakage, loosenlng, or rotating of terminals, and no
damage to the switch body.

3.17 Moisture resistance. Uhen switches are tested as specified in 4.10.14, there
shall be no breaking, span ing, cracking, or loosening of terminals. After humidity
insulation resistance shall be not less than 100 megohms and not less than 1,000 megohms
after drying. Calibration shall be as specified (see 3.1).

3.18 Short circuit. When switches are tested as specified in 4.10.15, there shall
be no weldTng or sticking of contacts or other damage. Calibration shall be as specified
(see 3.1).

3.19 Overload cycling,. When switches are tested as specified in 4.10.16, there shall
be no mechanical or electrical failure.

3.20 Seal (as applicable (see 4.10.17)~.

3.20.1 Hermetic. When switches are tested as specified in 4.10.17.1, the leakage
rate shall not exceed 1 x 10-8 standard atmosphere cubic centimeter per second
(atm cm3/s).

3.20.2 Watertight. Uhen switches are tested as specified in 4.10.17.2 and/or
4.10.17.3, there shall be no leakage as evidenced by a large or continuous stream of
bubbles.

3.20.3 Media proof. When switches are tested as specified in 4.10.17.3, leakage
shall not exceed the amount specified (see 3.1) for the first 30 seconds. No leakage
shall be allowed thereafter.

3.21 Coincidence of operating and releasinq points (applicable to multipole switches
only). When switches are tested as specified In 4 10 18 11 poles shall transfer
contacts within 10 milliseconds, unless otherwise ;pe;if~e~ (see 3.1).

3.22 Vibration. When switches are tested as specified in 4.10.19, there shall be no
opening of closed contacts, nor closing of open contacts in excess of 250 microseconds.
There shall be no evidence of broken, deformed, displaced, or loose parts. Calibration
shall be as specified (see 3.1). ●

3.23 Life (mechanical and electrical endurance). When switches are tested as
?U, each contact shall open and c~ose its circuit in proper sequence
During and after the test there shall be no evidence of malfunction,

damage or leakage, Calibration shall be as specified (see 3.1).

3.24 Salt s pa
+“

When switches are tested as specified in 4.10.21, there shall be no
warping, crac lng, excessive corrosion, or other damage, and the specified cycling shall
be completed without failure. The mounting hardware shall be readily removable at the
conclusion of the test. Before drying insulation resistance shall be not less than
20 megohms and not less than 500 megohms after drying. Calibration shall be as specified
(see 3.1) and proof pressure shall be as specified (see 3.1).

9
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3.25 Burst Essure.
--%Z@.

Uhen swttches are tested as specified in 4.10.22, them shall
be no evidence o

.

3.26 Sand and dust. Uhen switches are tested as specified in 4.10.23, there shall
be no evidence of mechanical damage. Calibration shall be as specified (see 3.1). This
test is not applicable to switches with all chambers hennettcally sealed.

3.27 Explosion, (when specified (see 3.1)~. Uhen switches are tested as spectfiecl
In 4.10.24, no exp70sion shall occur within the switch or in the chatir.

3.28 Flame (when spectfied (see 3.1)) Mhen switches are tested as specified in
4.10.25. there shall be no residual flame }rom the unit under test upon removal of the
external flame source and no evidence of external leakage of the mdia.

3.29 Markin
d

Switches shall be marked in accordance with #!IL-STO-1285with the
military par n er or the manufacturer’s part number when specffied (see 6.2), date
code, and the manufacturer’s tradmrk or code s*1 (see 4.10.1).

3.30 Workmanshf
+“

Swttches shall be processed In such a manner as to be uniform in
quality, free rom cracked or displaced parts, sharp edges, burrs, and other defects
that will affect life, serviceability, or appearance.

3.31 Low level (when specified (see 3.1 and 6.2)) Uhen switches are tested as
specified In 4.10.ZO.2.b, there shall be no failu=s, “A faflure shall be a contact
resistance exceeding 100 millohms either during or after the test.

3.32 Minimum current (intermediate current, when specified (see 3.1 and 6.2))
Uhen switches are tested as specified in 4.10.20.2c,there shall be no failures. A“failure
is defined as a cycle of operation during which any switch circuit under test fafls to
close or open in proper sequence as detected by the monitoring device.

4. QUALITY ASSURANCE PROVISIONS

4.1 Responsibili for inspection. Unless otherwise specified in the contract, the
contractor is responsl rmance of all inspection requirements as specified
herein. Except as otherwise specified in the contract, the contractor may use hls own or
any other factlitles suitable for the performance of the inspection requirenmts specified
herein, unless disapproved by the Government. The Governmnt reserves the right to
perform any of the inspections set forth in the specification where such InspectIons are
deemed necessary to assure supplies and services conform to prescribed requirements.

4.1.1 Test equipnmt and inspection facilities. Test and measuring equfpment and
inspection facl~ities of sufticlent accuracy, qualfty, and quantity to permit performance
of the required inspection shall be established and maintained by the contractor. The
establishment and maintenance of a calibration system to control the accuracy of the
masurlng and test equipment shall be in accordance with MIL-STD-45662.

4.2 Classlficatjon of inspection. The inspections specified herein are classified as
follows:

*

a. Materials inspection (see 4.3).

b. Qualification Inspection (see 4.5).

c. Quality conformance inspection (see 4.6).

4.3 Materials Inspection. Materials inspection shall consist of certification
supported by verifying data that the materials listed in table XIII, used in fabricating
the switches, are In accordance with the applicable referenced specifications or
requirements prior to such fabrication.
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TABLE XIII. Mater~als lns~ctton.

Material I Requlremnt paragraph

Fungus resistant
Alunlnun

Solder
Solder flux
Plastlc

Ceramic
Potting Compounds
Rubber materials

3,3.1
3.3.2.3

3.3.2.4
3.3.2.4
3.3.3.1

3.3.3.2
3.3.3.3
3.3.3.4

Applicable specification

MIL-STD-454
MIL-A-8625
t41L-C-5541
QQ-S-571
~:~-~-~~526

--
MIL-M-20693
FED-STD-406
MIL-1-1O
MIL-1-16923
IUL-P-5315
MIL-R-6855
MIL-R-25988
MIL-R-83248
MIL-P-25732

4.4 Inspection conditions. Unless otherwise specified herein, all inspections shall

be r)erformedin accordance with the test conditions specified in the GENERAL REQUIREMENTS
Of i41L-STO-2020

4.5 Qualification inspection. Qualification inspection shall be performd at a

laboratory acceptable to the Governmnt (see 6.3) on sample units produced with equipment
and procedures normally used in production,

4.5.1 Sample (unless otherwise specified (see 3.1)).
The number of switches to be

subjected to quallt~catlon lnspect~on shall be as speci~ied in table XIV.

4.5.2 Inspection routine. The sample shall be subjected to the inspections specified
in table XIV, in the order shown. All samples units shall be subjected to the inspections

of group 1. The sample shall then be divided as specified in table XIV for groups 11 to
VII inclusive.

4.5.3 Failures. One or more failures shall be cause for refusal to grant
qualificati-val”

4.5.4 Test reports and data.

4.5.4.1 Test re orts. One reproducible test report, prepared in accordance with
ti.itted.MIL-STD-831, s a

4.5.4.2 Data. Test data from any source may be used to fulfill all or any part of
qualificati~~ata shall not be more than,three years old.

Results of test data maY

include but are not restricted to: the original equipment manufacturer, those testing for
a prime contractor or subcontractor, the manufacturer’s normal quality control tests,

production control tests, production tests, environmental tests,
and so forth.

11
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TABLE XIV. Quallffcatl~ InspectIon. +

InspectfOn RequlrenK!~t Method
paragraph paragraph

Group I (all sample units~

Visual Inspection

Solderablllty (as applicable) u
Callbratlon
Proof pressure
Contact resistance
High temperature
Low temperatun
Insulation resistance
Dielectric witistandlng voltage

Group 11 (4 sample units
from group

Acceleration
Shock
Connector torque (applicable to
switch with electrical connector)
Strength of terminals
Moisture resistance
Dielectric withstanding voltage
Short circuit
Overload cycling
Seal (as applicable)

sample units, 2 each

Coincidence of operating and releastng
points (applicable to multlpole
switches only)
Vibration
Life (mechanical and electrical
endurance)

Low level (when specffled)
Minimum current (when sPecified)

Contact resistance
Seal (as applicable)
Dielectric withstanding voltage

Group IV (1 sample unit from
qroup

Salt spray
Burst Pressure

Group V (2 sample units from
w)

Sand and dust

Group VI (1 sample from group V)

Exploslon ~’

3.1, 3.3, 3.4,
3.29 and 3.30

3.5
3.6
a.7
3.8
3.9
3.10
3.11
3.12

3.13
3.14

3.15
3.16
3.17
3.12
3.18
3.19
3.20

3.21
3.22

3.23
3.31
3.32
3.8
3.20
3.12

3.24
3.25

3.26

3,27

4.10.1

4.10.2
;.;; .:

4:10:5 ‘
4.10.6
4.10.7
4.10.8
4.10.9

4.10.10
4.10.11

.
4.10.12
4.10.13
:.::.;4

4:10:15
4.10.16
4.10.17

4.10.18
4.10.19

4.1O.2O
4.10.20.2.k
4.1O.2O.2.C
4.10.5
4.10.17
4.10.9

4.10.21
4,10.22

4,10.23

4,10.24

4,10.253.28
Group VII (1 sample frm group VI)

Flame ~

~ Only@o samples shall be subjected to this test.

I
I

~/ When specified.
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4.6 Quality conformance inspection.

4.6.1 Inspection of product for delivery. Inspection of product for delivery shall
consist of group A inspection.

4.6.1.1 Inspection lot. An inspection lot shall consist of all switches covered by
a single specification sheet produced under essentially the same conditions, and offered
for inspection at one time.

4.6.1.2 Grou A ins~e_c_tion.
-+% ““

Group A inspection shall consist of the inspection
specified in ta e V, In the order shown.

4.6.1.2.1 Sam lin
H“”

Statistical sampling and inspection shall be In accordance
with MIL-STD-1O Inspection single sampllng level II. The acceptable quality
level (AQL) shall be as specified in table XV. Major and minor defects shall be as
defined in MIL-STD-105.

TABLE XV. 2/Group inspection.-

Inspection Requirement Method AQL (percent
paragraph paragraph defective)

Major Minor

Seal (as applicable)~/ 3.20 4.10.17 None None
Hermetic 3.20.1 4.10.17.1 None None
Watertight 3.20.2 4.10.17.2 None None
Media proof 3.20.3 4.10.17.3 None None

Proof pressure 3.7 4.10.4 None None
Calibration 3.6 4.10.3 None None
Visual inspection 3.1, 3.3,

3.4, 3.29
and 3.30 4.10.1 None None

Dielectric withstanding
voltage 3.12 4.10.9 None None

~/ In process inspection may be used to satisfy these requirements.

~/ 100% of each lot shall be inspected except for dielectric withstanding voltage
which will be sampled per Level II of MIL-STD-105.

4.6.1.2.2 Rejected lots. If an inspection lot is rejected, the contractor may
rework it to correct the defects, or screen out the defective units, and resubmit for
inspection. Resubmitted lots shall be inspected using tightened inspection. Such lots
shall be separate from new lots, and shall be clearly identified as reinspected lots.

4.6,1.2,3 Disposition of sample units. Sample units which have been subjected to
group A inspection snail be delivered on the contract.

4.7 Switch traceability-. The manufacturer shall record and retain the calibration
records by part number and serial number for five years.

4,8 Inspection of packaqin~, The sampling and inspection of the preservation-
packaging, packing and container marking shall be in accordance with the requirements
of MIL-S-28786.
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Check the source to verify that this is the current version before use.



MIL-S-9395F

4.9 Retention of quallflcatlon. To ret41n qual~f~catfon, the contractor $hall
subadt a sumary of group A and a cert~flcatlon of canpllance at yearly tntervals v~a.
the 6oyerrwnentquality assurance representative. The wmary of group A shall Indicate
the nunberof lnspect~on lots that passed and thentir that fallod (Includng the
nunber and type of fallums) together with corrective action taken to correctfatlums.
The certfflcatlm of compliance shall Include verlflcatfon that matarlals,process~s,
and qualitycontrolhave not changed. Fatlureto subdt the groupA mmaary and
certlflcatlonof co@lame shall result tn loss of wallflcatlon.

~,~n ti+heds fer ~xamlnatlon and test.

4.10.1 Visual inspection. Swftches shall be examined to ‘=rlfy that the design,
construction,marking, and workmanship are in accordance with the applicable requirements
(3.1, 3.3, 3.4, 3.29 and3.W)o

4.10.2 Solderablllty (applicable to solderable termlnals)(see 3.S). Switches shall
be tested In accordance with method ~ of m-smoz. The followlng details and
exceptlms shall apply:

a. Nun4w of tennlnals to be tested - All.

b. Ckpth oflosnerslontn molten solder - Terminals shall be Inanersedto the
maxlnm extent possible.

c. Examination of tewninals - Method for evaluation of lugs and tabs shall
apply.

d. Dipping machine - Need not be used.

4.10.3 Calibration (see 3. Each ttne calibration fs required, the calibration
.. cycle below shall be performed ree consecutive times.

NOTE: During group A inspection, the system pressun hold time may be reducedto
10 seconds.

4.10.3.1 Type I (absolute pressure) and II (9aqe pressure) switches. Switchesshall
be connected to a device supplying the specifled media (see 3.1) or other approved media
at a pressure that can be varied fran zero to at least the system pressure speclfled
(see 3.1). A suitable electrical readout device may be used. The following procedu-
shall apply:

a. Increasethe pressun? until the switch actuates and record the actuatlm
point. Further Increase the pressure to system pressure and malntaln for
not less than 60 seconds. Decnase the prmsure until the switch
deactuates, then record the deactuation point.

b. Increasethe pressure until the swftch actuates and record the actuation
point. Decrease the pressure until the switch deactuates and record the
deactuatlon point, then decrease the pressure to zero.

c. The rate of pressure fncrease or decrease shal~ not exceed 1 percent of
system pressure per second wlthln;10 percent of the switching point.

4.10.3,2 Type 111 (dlfferentlal pressuw) switches. Switches shall be connected to
a device supplying the s~cifi ed media (See 3.1) or approved substitute at a pressun or
pnssures that can be varied from zero to at least the proof pressure specified
(see 3.1). Reference and variable pressures shall be Independent. A suitable electrical
readout device may be used. The following procedures shall apply.

a. The reference and variable pressure shall be increased to their respective
system pressures (see 3.1)0

Source: https://assist.dla.mil -- Downloaded: 2016-11-13T07:35Z
Check the source to verify that this is the current version before use.



. .

WL-S-9395F

b. Increase or decrease, as applicable, the variable pressure and record the
differential pressure at which the switch actuates”

c. Increase the variable pressure to proof pressure and maintain for not less
than 60 seconds.

d. Decrease the variable pressure and record the differential pressure at
which the switch deactuates. Then decrease all pressures to zero.

e. The rate of variable pressure increase or decrease shall not exceed
1 percent of system pressure per second within 10 percent of the switching
points.

4.10.4 Proof pressure (see 3.7).

4.10.4.1 Type I (absolute pressure) and 11 (9aqe pressure switches). Switches shall
be connected to a device supplying the specified media (see 3.1) or approved substitute
at a pressure that can be varied from zero to the proof pressure specified (see 3.1).
A suitable electrical device may be used in lieu of switching the specified electrical
loads. The following procedure shall apply:

a. Increase the pressure until the switch actuates and record the actuation
point. Further increase the pressure to the proof pressure and maintain
for 60 seconds. Decrease the pressure until the switch deactuates, then
then record the deactuation point.

b. Increase the pressure again until the switch actuates and record the
actuation point. Decrease the pressure until the switch deactuates and
record the deactuation point. Then decrease the pressure to zero.

c. The rate of pressure increase or decrease shall not exceed 1 perce?itof
system pressure per second within 10 percent of the switching points.

NOTE: During group A inspection, the proof pressure hold time may be reduced to ten
seconds.

4.10.4.2 Type 111 (differential pressure) switches. Switches shall be tested in
accordance with 4.10.4.1 when a proof pressure check is required on type III switches.
The proof pressure shall be applled to both ports simultaneously, unl~ss otherwise
specified (see 3.1).

4.10.5 Contact resistance (see 3.8). Switches shall be tested in accordance with
method 307 of MIL-STD-202. The following details and exceptions shall apply:

a. Measurements shall be made between the terminals of the contacts of the
same pole forming a switching circuit. Measurements shall be made for each
pole of multipole switches.

b. Test current and maximum test voltage - The test current and test voltage
may be any value compatible with the test method used, but shall not exceed
the rated values of the switch (see 3.1).

c. Number of activations before measurement - 3.

d, Number of test activations - 3,

e. Number of measurements per activation - 1.

4,10,6 High temperature (see 3.9). Switches shall be subjected to the highest
temperature Specified (see 3.1] for a minimum of three hours. While at this temperature,
the switches shall be tested in accordance with calibration (see 4.10.3) and proof
pressure (see 4.10.4).

. 1. . _ ___ Au _
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4.10.7 Low temperature (see 3.10). Switches shall be subjected to the lowest
temperature spectfied (~ee 3.1) for a minimum of three houm. while at this temperature,
the switches shall be tested in accordance with calibration (see 4.10.3) and proof
pressure (see 4.10.4).

4.10.8 Irtsulaticmresistance Insulation resistance shall be measu~d In
accordance with aethod The following detailsshall apply:

a. Test condition letter - B.

b. Points of measurements.

1. Between adjacent tennlnals ofdlfferent poles.

2. Between each terminal and the metal mounting plate with switches
mounted by the~r normal mountlnq means. -

voltage (see 3.12). Switches
pllcable 4.1O.9.Z (see 3.1).

and exceptions shall apply:

a. Magnitude of test voltage - AC per table XVI.

b. Points of application of test voltage - Bet*en all
parts and ground.

c. Maximum leakage current - 1 milliampere.

d. Examination after test - Switches shall be exadned
flashover, breakdown, and damage.

shall be tested in
The followlng details

mutually insulated

for evidence of arcing,

4.10.9.1 At atmospheric PreSSUR. The following detail shall apply:

a. Method 301 of MIL-STD-202shall be used.

4.10.9.2 At reduced barometric pressure. The following details shall apply:

a. Method 105 of MIL-STD-202 shall be used.

b. Method of mounting - Normal mounting means.

c. Test condition - The reduced pressure used shall be that of the rated
altitude of the switch (see 3.1).

TABLE XVI. Maqnitude of test voltage. ~/

Systern At atmospheric pressure
voltage

,
1 minute ac 2-5 seconds ac
test voltage, test voltage,
qualification quality assuranc

2/28 Vdc - 250 250
28 Vdc 1050 1250

115 Vac 1250 1500
115/200 Vac 1500 1800

At reduced baro=tric
pressure I

2-5 seconds ac
test voltage I

200
500
500
700

~/ All test voltages shown are rms.

2/ When specified (see 3.1), this applies to absolute pressure switches.
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4.10.10 Acceleration (see 3.13 Swftches shall be tested in accordance with
method 212 of~lL-STD-202. ing details shall apply:

a. Mounting of specimen - Normal mounting means.

b. Electrical loading - AS s~cified (see 3.1).

c. Test condition letter - As specified (see 3.1).

d. l!eas’lw%wt - During test, switches shall be tested in accordance %~th
calibration (see 4.10.3) with a total of three complete cycles of operatfon
in each of the three mutually perpendicular directions.

e. For type 111 (differential pressure) switches - The reference port shall
be pressurized at the normal reference system pressure during test.

~“
4.10.11 Shock see 3.14 Switches shall be tested in accordance with 4.10.11.1

and, in addition, .1 .11. when specified (see 3.1). The followhg details and
exceptions shall apply to both methods:

a.

b.

c.

d,

e.

f.

9*

4.10.11.1

a.

b.

c.

4.10.11.2

a.

b.

Contact-chatter monitoring shall be in accordance with method 310 of
MIL-STD-202.

Mounting - Switches shall be mounted by their normal mounting means.

Electrical load conditions - The electrical load shall consist of the
monitor circuit only.

Pressure conditions - Half of the switches shal be tested in the
Adeactuated position at 10 percent or 1.5 lb /in , whichever is greater,

below the actuation pressure, Cjand half the w tches shall be tested in the
actuated position at 10 percent or 1.5 lbf/in , whichever is greater, above
the deactuation pressure.

Measurements during shock - Switch contact stability shall be continuously
monitored during shock. If more than one contact pair is being monitored
simultaneously by one chatter indicator, open contact pairs shall be
connected in parallel and closed contact pairs shall be connected in series
during this test. If an’indication of a contact opening is greater than
specified, the test shall be modified by applying successive identical
blows in the same plane to monitor contacts, switch by switch, to determine
if a switch is defective.

Measurements after shock - Switches shall be tested in accordance with
calibration (see4.10.3),

Examination after test - Switches shall be examined for evidence of broken,
deformed, displaced, or loose parts.

Method I. Specified pulse.

Method 213 of MIL-STD-202.

Test condition - A, B, C,

Allowable contact opening

Method II. High-impact.

or D, as specified (see 3.1).

or closure - 250 microseconds maximum.

Method 207 of MIL-STD-202.

Allowable contact openings or closure - 5 milliseconds maximum.
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4.10.12 Connector torque (applicable to swltehes with electrical connectors

%&#+ ‘witches “’” k ‘“n&d b
y their normal umnting mans on a rigfd mtal —

torque of 5 foot-pounds shall be applled to the el~ctrlcal connector in a
plane perpendicular to Its central axis in the direction that would tighten the mating

●

part and held for 1 minute. If the normal mounting means of the switch includes son@”
.

type of strap or clamp that would permit rotationof the entira switch tn its mounting
device during this test, the switch shall be held stationary by suitable nuxhanfcal
restraints while the torque Is applied. This test ts Intended to ver~fy the connector
mounting suitability and does not confim integrity of connector design or construction.
~ollowfng thts test, switches shall be tested In accordance with calibration
{See 4.io.3/.

4.10.13 Strength of temfnals (when arvllcable)(see 3.16). Teminals shall ~
tested tn accordance with 4 or 4.10.13.2, as applicab~e. Unless othemise
specified (see 3.1)9 switchi ail b munted b their nomal mount@ mans,

4.10.13.1 Threaded terminals. Threaded terminals shall be subjected to the
applicable static values of force and torque specified in table XVII for 1 minute. The
force shall be gradually applied as a pull along the axis of the threads, perpendicular
to the axis of the threads and fn the direction most likely to cause failure. The tomue
shall be applled In the direction that will tighten the screws.

TABLE XVII. Static values of force and torque.
f

Thread size Force (pounds) Torque (Inch-pounds)(lb/in)
I

Steel ~’ Nonferrous
I \

4-40 5 8 5
6-32 30 14 10
8-32 35 22 20

10 - 32 40 38 32
10 - 24 40 42 35

1/4 - 28 50 100 75
4

~ The torque values are intended as a test for terminals and
not for terwdnal hardware. Uhen brass terminal screws are
used, it may be necessary to substitute steel screws during
this test because torque values exceed shear strength of
brass screws In certain sizes.

4.10.13.2 Solder-1 and wire lead temninals. Switches shall be tested in accordance
with mthod 211 of MIL- details and exceptions shall apply:

a. Test condition letter - A.

b. Applled force:

1. Solder lug -9 pounds (lb).

2. Ufre-lead - 15 pounds (lb) unless othe~ise specified (see.3.1).

c* Dinction of force - Force shall be applied’along three mutually
perpendicular axes of the switc’h.

4.10.14 Moisture resistance {see 3.17). Switches shall be tested in accordance
with method 1~6 of MIL--- The following details shall apply:

a, Load voltage - As speclfled (see 3.1).

b. Polarlzatlon - During steps 1 to 6 inclusive, a dc potential of 100 volts
shall be applied between current-carrying parts and panel. Negative
polarlty shall be applied to the panel. Steps 7a and 7b are not applicable.

. ..- ---- . .
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c, Final measurements - InmdWely after tho conclusion of the MM ?nd
wh~lo tht swltchos we MN in the huddlty chatir? tlw Insulation
reslstanctthan be messurod(SQQ 4.10.8), Aft.r tha drying porfod
insulation mslsttnc. shall bema$utid (SCQ 4.1OO8)CSWftC*Ss~all t~n
be cxamlnsd forovldenco of breakln , crscklng,spdlfng, cnd Iomnlng

?of temtnals. Then caltbrat~onshe 1 be m+omd (s..401003)s

4.10,15 Short clrcult (see 3,18). Swltchosshall ba tattedlnaccordmc~ Whtho
fOlbUh9 details:

Q, The swltchos shallbe InsartedIn a clmult ctl~br$t$dto supply currant
~qutl to 60 ttmes the rated re$tstlve lotd at th. lowest mted dc voltaga
spociflod(s88 3.1), tihononly oncoloctrfcsl load f% $Mf~@d (s* 3J)~
60 times that load shall be used.

b. Tha swltch~sshall be connectedIn sorlm to a thmal type cfrcuft breaker
or fuse In accordance with flgurc 1 tnd tableXVIII.

c. Th@wire shall be as spocfflcd In 141L-U-5086and tableXVIIIM dote-had
by the rated resistiveload of the switch (SC* 3,1) or load $pecff$od
($$0 4.lo.15a).

d. Tmninals shallbe In accordancewith MIL=T-7928,

., Callbratlonshallbmade with a substWNe cfmilt breaker (or Me)
without the switch balng t8stcd and with tha twitch loads ~n tk cfrcuft.

f, The cal~brated c{rcult shall be clos~d by tho switch used tocallbrate the
.clrcuft, This proc~dure shall be parfomed 10 thos, Aftoroach C1O$WW
the switch contactsshall bt chackedforproperowtng by my suitable
continuity test method, The clrcultbroakcrshll be reset or tho fuso
replacedaftereach closura. Two minutesmlnlmumshalleltpse between
C1OSUTWS, Formultlpole swltchos any (one) polo shall be testid.

TABLE XVIII, Ulre SIZO and clrcuft breakcror fuso ci.%f~netton$.

Amperts~ MIL-U-5086 Chc#;t&aker
Wire Size

3.0 or less 20 The size of the cfrcult
;.; 20 breaker or fuse shall be

18 equlvalont to the rated
10:0 18 reslstfvocurrentof the
15.0 18 test samp18@
18.0 16
20.0 16
2500 14
30.0 14
40.0 12
60.0 10
80,0 8
175.0 2

lJ Uhere the wire size, clrcult breaker, or fuse slzc does not
colnclde with the required current,the next larger wire
size, clrcult breakers or fuse shall be usedt
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Seem

,. , .
b

SOURCE

F[GUR~ 1. Circuit diaqrom forshort circuittest

4.10.16 Overload cycllng (see 3.19). The switch shall make and break 150 percent
of the rated reslstlve load (see 3.1) at the applicable voltage and electrical frequency
for 50 cycles of operation at room conditions. Uhen only one electrical load ~s
specified (see 3.1) that load shall be used.

4.10.17 Seal (as app~lcable(see 3.20)). Sealed preSsum, electrical, and reference
chambers shall be tested in accordance with the following tests:

4.10.17.1 Hermetic (see 3.20.1). Hermetically sealed chambers shall be tested in
accordance with method of MIL-~D-202. The following details and exception shall
apply:

a. Test condition letter - C.

b. Procedure - As applicable.

Leakage-rate sensitivity - 1 x 10-8 3c. atm cm /s of helium. If a tracer gas
other than helim Is used, proof of the specific conversion factor shall
be submitted to the preparing activity.

4,10.17.2 Watertight electrical and reference chambers (see 3.20.2~. Switches
shall be inrnersedin a container ot water containing approximately percent aerosol or
approved equivalent, and the container shall be placed in a vacu~ chamber. The absolute
pressure, of the chamber shall be reduced to 1,3 inches of mercury and mintained for
1 minute or until air bubbles cease to be given off by the water, whichever is longer.
The absolute pressure shall be raised to 2.5 inches of mercury, and maintained for
2 minutes. During imnersion, the switches shall be observed for evidence of a continuous
stream of bubbles.

4.10.17,3 Media proof (see 3.20.3~. Subject switches to proof pressure for
2 minutes using the media specitied (see 3.1) with chamber pressure continuously be~ng
monitored. Isolate the chamber at proof pressure with the chamber disconnected from the
pressure source. Under that condition, the p~ssure shall not drop more than the amount
specified (see 3.1) for the first 30 seconds to allow stabilization of test equipmnt.

4,10.18 Coincidence of operating and releasing points (applicable to multipole
switches only (see 3.21 Switches shall be connected to suitable Indicating c~rcuits,
and to a device SUPPIY ‘the speclfled media (see 3,1) or approved substitute at a
pressure that can be varied through the actuation and deactuation points. For (tyw 111
differential pressure switches) the reference port shall be pressurized at the nominal
reference system pressure during test. The variable pressure shall be increased and
decrea~ed slowly and uniformly with no external vibratory influence, and the rate at
which the.pressure Is increased or decreased shall not exceed 1 percent of system
pressure per second within 10 percent of the Switching points. All poles shall transfer
contacts within the operating tolerances specified (see 3.1).

20
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4.10.19 Vtbration (see 3.22). Switches shall be tested In accordance with 4.10.19.1
and when specified (see 3.1] 4010.19.2. The following details and exceptions shall

. . app~y:

a.

b.

c.

d.

e.

f.

.

4.10.19.1

a.

b.

c.

d.

e,

f,

4.10.19.2

a.

b,

Tests and measurements before vibration - Not applicable.

Mounting - Switches shall be mounted by their normal mounting means on a
rigid metal panel. The mounting fixture shall be free from resonances over
the test frequency range.

Electrical load conditions - The electrical load shall consist of the
monitor circuit only.

Measurements during vibration - Switch contact stability shall be
continuously monitored during vibration. If more than one contact patr is
being monitored simultaneously by one chatter indicator, open contact pa~rs
shall be connected in parallel and closed contact pairs shall be connected
in series during this test. If there is an indication of a contact opening
greater than specified, the test shall be modified so that switches can
be indiv~dually tested to determine if they are defective.

Measurements after vibration - Calibration (see 4.10.3).

Examination after test - Switches shall be examined for change in actuated
positton, and evidence of broken, deformed, displaced, or loose parts.

Vibration, high frequency.

Method 204 of MIL-STD-202.

Test condition letter - A, B, C, orD, as specified (see 3.1).

Method of determining resonance, and measurements during test - All checks
for resonance and contact disturbance shall be conducted with the switches
being cycled between actuation and deactuation at switching rate of three
cycles per minute with the pressure rise and decay rate not exceeding
1 percent of systenlpressure or 0.1 lbf/in2 minimum per second within
10 percent of the switching points.

Switches shall be subjected to two cycles of operation at each of the
following frequencies - 5, 10, 20, 40, 80, 100, and every 100 Hz to and
including 2000 Hz, except that test condition A shall be to 500Hz. If
resonance is detected, the switches shall be vibrated for 20 minutes at each
resonance observed.

Contact disturbance shall be monitored within 10 percent of the switching
points during vibration by using a test circuit in accordance with method
310 of MIL-STD-202 or equivalent.

The recordings need not be submitted with the qualification test report.
However, the report shall state that the test was successfully accomplished.
The recordings shall be maintained by the manufacturer, and made available
when requested by the preparing activity.

Random vibration (when specified (see 3.1)).

Method 214 of MIL-STD-202,

Test condition II, letter E, 1.5 hours.
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4.10,20 Life (mechanical . Wtches shall be
tested in accordance with 4 specified (see 3.1)
or an amroved substitute s~a The reference Dort of We 111 (d~fferentlal

.
pressu%j switches shall be pressurized at the noadnal &ference ;ystem p&sun during
test. The test sequence in table XIX shall be followed.

TABLE XIX. Mechanical and electrical endurance test sequence.

Pm ripple 200 hours total Room a~tent imperature
Roan abient pressure

30%of mechanical High temperature Y.
life, 30%of
electrical ltfe Room amb~ent pressure

30% of mechanical Low te~rature Y
Operational llfe, 30%of

Cycl1ng electrical llfe Room ambient pressun
I

IW of mchanical I Room ambient temperatu,n
llfe, 40%of
electrical life Rated ambient Pressure 2J

~/ The temperate extremes shall be the specified high and low
operating temperatures (see 3.1)- A 2-hour soak at the
applicable temperature shall precede each test.

~/ For switches rated above 10,OOOfeet altitude. .

4.10.20.1 Pum ri le.
*

Switches shall be subjected to the Pressure conditions
specified in 4. la, , and c, in that order for a total of 200 hours. The electrical
load shall be as specified (see 3.1). The anplitude and frequency of the pressure
pulsations that modulate the applicable steady pressure shall be as specified (see 3.1).
Following application of each group of pressure conditions, switches shall be examined
for evidence of malfunction, damage, or leakage, and calibration shall be performed
(see 4.10.3).

a. Apply a steady state pressure equal to the recorded actuation pressure of
the switch being tested plus 10 percent of the increasing set point (see
3.1), and expose to the Pressure pulsation conditions for 50 hours.

b. Apply a steady state pressure equal to the recorded deactuation pressure
or zero, whichever is less, and expose to the pressure pulsation
conditions for 50 hours. The pressure shall not fall below zero, I.e.,
negative pressure.

c. Apply a steady state pressure equal to the pressure between the recorded
actuation and deactuation pressures (center of the dead band) and expose
to the pressure pulsation conditions for 100 hours.,

4.10.20,2 Operational cycling. Switches hall be subjected to the total number of
mechanical and electrical cycles specified (see 3.1)9 in the order and at the conditions
stated in table XIX. One cycle shall consist of raising the pressure from zero pslg
(lbf/in2g) or psia (lbf/in2a),as applicable,to the specified system pressure (see 3.1),
holding at this pressure briefly, reducirtgthe pressure to zero psig (lbf/in2g) or psia
(lbf/in2a), as applicable, and holding at zero before initiating another cycle. Unless
otherwise specified (see 3.1), the hold times shall be as equal as is practicable. The
rate of pressure rise shall be as specified (see 3.1). For each set of environmental
conditions, the required number of electrical cycles shall be performed simultaneously
with the required mechanical cycles, except when the mechanical life requirewnt exceeds

.

.
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the electrical life requirement, electrical llfe testing shall be initiated at such time
. during mechanical lif~ testing that completion will coincide with completion of the

, ‘ applicable mechanical life tests. The electrical loads shall be as specified (see 3.1)..
DC inductive loads shall use inductors in accordance with MIL-I-81023; AC inductive loads
shall provide rated current at 0.7 f 0.05 lagging power factor. Following testing under
each envlronnental condition, switches shall be examined for evidence of malfunction,‘.
damage, or leakage, and calibration shall be performed (see 4.10.3).

a. Standard current (when specified (see 3.1)).

b. Low level (when specified (see 3.1)). Switches shall be tested for the
number of cycles speclfled (see 3.1] as follows:

1. Contact load - Each switch contact shall make, carry, and break a
resistive load of 10 milliamperes maximum at an open circuit voltage
of 30 millivolts maximum dc or peak ac. Both normally open and
normally closed contacts shall be loaded. Contacts shall be
connected to individual loads.

2. Operate cycles - Rate not to exceed 6 cycles per minute.

3. Monitoring circuit - The monitoring equipment shall provide a record
of the number of cycles and shall record failures or discontinue the
test if a failure occurs. During each closure the contact potential
shall be monitored for at least 50 percent of the tim the contacts
are closed.

. Minimum current (intermediate current)(when specified, see 3.1).
Switches sha;l be subjected to the number of cycles of make and break operations
specified (see 3.1), in a circuit having a 27 + 3, -O volt dc source and a load
consisting of the coil of relay, part number M5757/10-033, or equivalent. The cycling
rate shall be 60 cycles per minute maximum and switches shall be monitored for make and
break operations.

4.10.21 Salt spray (corrosion, see 3.2fi. Switches shall be tested in accordance
with method 1?)1of L-STD-202. his test shall be performed with pressure ports and
electrical connectors suitably capped or plugged; mating connectors may be used. Unless
otherwise specified (see 3.1), external wiring shall be exposed during test. The
following details shall apply:

a. Test condition letter - A.

b. Measurements after exposure - Irmnediatelyafter the test and without
drying or wiping, insulation resistance shall be measured (see 4.10.8).
Salt deposits on normally exposed external surfaces may then be removed.
Care shall be taken to not allow water to enter the specimen. Followinq
a drying period, insulation resistance shall be measured (see 4.10.8).
Switches shall then be examined for evidence of corrosion and other
damage, and tested as specified in calibration (see 4.10.3) and proof
pressure (see 4.10.4).

4.10.22 Burst Pressure (see 3.25~. Switches shall be subjected to the burst pressure
specified (see 3.1) for 10 minutes. Switches shall be examined for leakage by visual
inspection and by testing in accordance with the watertight test (see 4.10.17.2). Unless
otherwise specified (see 3.1) type 111 (differential pressure) switches shall have burst
pressure applied simultaneously to the reference pressure and variable pressure ports.
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4.10.23 Sand and dust (see 3.26). Switches shall be tested in accordance w~th
method 110 of~-5~02 is test shall be performed with pressure ports and.“. electrical connectors sui~ably capped or plugged; mating connectors may be used. The
following details shall apply:

a. Test condition letter - B.

b. Measurements - Following the test, switches shall be examined for
evidence of mechanical damage, and tested in accordance with calibration
(%s- 4 In ?l

4.10.24 Explosion (see 3.27).

4.10.24.1 Method I. Switches shall be tested in accordance with method 109 of
MIL-STD-202. S~shall be operated at their maximum rated dc inductive current and
open-circuit voltage (see 3.1). When a dc inductive load fs not specified, the highest
resistive load (see 3.1) shall be used. A minimum of three operational cycles shall be
performed at each simulated altitude during the pert.odof altitude reduction.

4.10.24.2 Method 11. Switches with heretically sealed electrical chambers shall be
tested in accordance with procedun II, method 511 of fUL-STD-810. The electrical loads
shall be the highest ac or dc voltage and cvrn?nts specified (see 3.1).

-TAl--i*4.10.25 Flanw see 3.28 Switches shall be tested in accordance with method 111 of
MIL-STD-202. e o owng etails shall apply:

a. Switches shall be connected to a pressure source supplying the specifted
system pressure (see 3.1). The reference port of type 111 (differential
pressun) switches shall be pressurized at the nominal reference system
pressure. The media specified (see 3.1) or an approved substitute shall
be used.

b. The point of impingement of the”applled flame shall be at the top center
of the spec~men, except when a mounting strap or clamp ts located on
center. Then the point of Impingerrentshall be located from the pressure
port as close to the center as possible without impinging the mounting
straD or clamr).

.

c. The flare shall be applled for 5 minutes.

d. Inwnediatelyafter removal of the external flame, there shall be no
residual flane from the unit under test.

e. After the test and while pressurized, switches shall be examined for
evidence of leakage of the nedia. The switch may not function after this
test.

5. PACKAGING

5.1 Packaging reuirenmts. The requirements for packaging shall be In accordance
with MIL-S-28786.

6. NOTES

6.1 Intended use. Switches covered by this specification are intended for use in
airborne, land, and sea applications. This specification is intended for, but limited to
use in selection of pressure switches during system design, individual component designs
and mainly for procurement.

6.2 Ordering data. Data specified In procurement documents should be in accordance
with 6.2.1 or 6,2.2, as applicable.

—
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6.2.1 For Cateqory I switches. Procurement documents should specify the following:

a. Title, number and date of”this specification.

b. Title, number and date of the applicable specification sheet and the
co~lete military part number.

6.2.2 For cateqorv II switches. Procurement documents should specify the
following: ,

a. Title, ntier and date of this specification.

b. Title, number and date of the applicable specification sheet.

c. Military part number of qualified switch.

d. Manufacturer’s part number of modified switch.

e. Details of the variations from the specification sheet.

f. Inspection requirements (to verify variations from category I sdtches)
(see 4.5 and notes 1 and 2).

1. Test to be performed (ifany)(see 4.5).

2. The laboratory at which inspection is to be performed (see 4.5).

3. Samples and submission of data, if other than that specified (see
4.5.1 and 4.5.2).

Note 1: Available manufacturing test data showing compliance may be
substituted as meeting these requirements at option of procuring
activity.

Note 2: A copy of the drawing furnished under e, including the
description of the variations from the specification sheet,
shall be sent to the preparing activity as listed on the
individual specification sheet. Preparation and submission of
data shall be in accordance with MIL-STD-965.

6.3 ualification
+“

With respect to products requiring qualification, awards will be
made only for pro ucts which are at the time set for opening of bids, qualified for
inclusion in the applicable Qualified Products List, whethe; or not such products have
actually been so listed by that date. The attention of the contractor is called to these
requirenmts, and manufacturers are urged to arrange to have the products that they
propose to offer to the Federal Governmnt tested for qualification in order that they may
be eligible to be awarded contracts for the products covered by this specification. The
activity responsible for the qualified products list is the Directorate for Electronic
Support, AFALD/PTS, Gentile Air Force Station, Ohio 45444, and information pertaining to
qualification of products may be obtained from test activity.

6.3.1 Copies of SD-6, Provisions Governing Qualifications, may be obtained upon
application to CorrrnandingOfficer, Naval Publications and Forms Center, 5801 Tabor Avenue,
Philadelphia PA 19120.

6.3.2 Test for switches not qualified. Qualification inspection for pressure
switches covered by military specification sheets that are not listed on or approved for
listing on QPL-9395 is waived. Until the pressure switches are qualified, first article
and acceptance testing shall be in accordance with table XIV and inspection of product for
delivery.
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6.4 Definitions. The following definitions and terndnology apply:

6.4.1 Absolute Pressure. Pressure reference to a perfect vacuum (zero pressure) ts
called absolute pressure. It may be obtained by adding the pressure of
gage to the barometric pressure. For all practfcal purposes 14.7 lbf/inT;:i;:;&:rfc

pressure or the pressure of the atmosphere at sea leve . Therefore, If the gage reads
10PsI (lb /in2) at sea level,

T
1adding 14.7 PSI (lbf/in ) gives the absolute pressure as

24.7psi ( bf/ln2).

6.4.2 Actuation point. The pressure at which the basic switch contacts transfer
~--- :hsir normal state to the opposite cOnditiGtij~ LIWWII as L~I~ecbu~itom PO!nt. ~Qy.,*...
clarificatim, specific details are fnquefitly added, as, “...on inc=asing (deer’ea$ln9)~
pressure,...” “...close (open) electrical circuit.....” etc.

6.4,3 Ambient Pressure. The pressure of the surroundings at the locatlon under
discussion is called the ambient pressure. Ambient atmospheric pressure is frequently
called barometric pressure.

6.4.4 Burst pressure. The maximum pressure that can be applied wfthout causing
rupture or leakage, although pemnent structural defo~tion and calibration shifts my
result, Is called burst pressun. It is usually 2-1/2 times the system pressure.

6.4.5 Cycle of operation: A cycle of peration conststs f an application of
pressure, increasing ! ?from zero (psia (lbf/in a) to psig (lbf/in g))~ as applicable to
system pressure and then decreasing from system pressure to zero, thereby causing the
basic switch contacts to transfer from their original state to their actuated condition
and back. During testing a brief hold time at system pressure and at zero pnssure is
chosen to provide the desired duty cycle.

6.4.6 Deactuation point. The pressun at which the basic switch contacts return to
their normal state from their actuated condition is known as the deactuation point,
Further details are often added.

6.4.7 Dead band, or actuation value. The difference in pressure between the
actuation point and the deactuation point is called the dead band or the actuation value.
The terms are synonymous and will both be used. Also, the term “differential spread”
or “pressure differential” (sometimes just “differential”) are occasionally used but this
tends to cause confusion with a differential pressure actuated switch.

6.4.8 Differential pressure. Pressure measured or expressed from some reference
other than absolute zero or amblent atmospheric pressure is called differential pressure.
Strictly speaking however, all pressures are differential pressures in that som
reference pressure is always needed; absolute pressure and gage pressure are special types
of differential pressure.

6.4.9 Dnamic Seal
-+--”

A dynamic seal is any device that elastically deflects to
prevent pressure eakage through clearance spaces between engaging parts which may be
periodically in motion relative to one another,

6.4.10 Elastomr. An elastomer is a material that can be stretched repeatedly to at
least twice its original length and upon imnediate release of the stress will return with
force to its approximate original length.

6.4.11 Electrical chamber. The internal cavity of a pressure switch that contains
the basic electrical switch and associated wiring ~s kncnvnas the electrical chamber.

6.4.12 Gaqe pressure. Pressure referenced to the surrounding atmosphere (barometric
pressure) is called gage pressure. It is the general mthod of pressure measurement and
is the value usually obtained by reading a gage. Pressures are understood to be such,
unless otherwise stated. Gage pressure will vary with fluctuations in the barometric
pressure.
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6.4,13 Hermetic seal. A hermetic seal is one that has been effected by means of
fusion of glass or ceramic to metal, or by bondin9 ofmtal to metal.

6.4.14 Impulse cycle. An impulse cycle ts a cycle of operation In which the
Pressure Is applied as a definite pressun surge. During testing this pressure
application is In accordance with the pressure-time requirements.

6.4.15 Operatinq points. The collective term encompassing actuation point and
deactuation point and often including the dead band is operating points.

6.4.16 Pressure. Pressure is the force exerted per unit of area over which the
force is appl~

6.4.17 Pressure chamber. The internal cavity of a pressure switch intended to
receive and contain the variable pressure media during operation is known as the pressure
chamber.

6.4.18 Pressure pulsation amplitude. The peak-to-peak magnitude, expressed as a
percent of nominal steady-state pressure, of the repetitive pressure pulsations
superimposed on some nominally steady-state pressure applied to a pressure switch is the
pressure pulsation amplitude. During testing pressure pulsations simulate the pump
ripple encountered in actual use.

6.4,19 Pressure pulsation frequency. The number of complete cycles per unit of
time of a pressure pulsation is known as the pressure pulsation frequency.

6.4.20 Pressure surqe. A very rapid change in pressure per unit of time is known
as a pressure surge. During testing pressure surges simulate the impulses encountered in
actual use.

6.4.21 Pressure switch. A switch designed to be operated by a pressure change is
called a pressure-actuated switch, or more simply, a pressure switch. In this
specification when the term “switch” is used without a modifier, a pressure (pressure-
actuated) switch is meant.

6.4.22 Proof pressure. The maximum pressure that can be repeatedly applied without
causing rupture, leakage, permanent deformation of parts, loss of calibration, or other
damage is called proof pressure, It is usually 1-1/2 times the system pressure.

6.4.23 Reference chamber. The internal cavity of a pressure switch intended to
receive and contain the reference pressure media during operation is knwon as the
reference chamber.

6.4.24 Reference pressure. All pressure measurements and expressions are relative
in the sense that they depend on bavlng some known starting pojnt from which the
measurement or express~on can be made. The~re%sure selected as the starting point fs
termed the reference pressure.

6.4.25 Static seal. A static seal is any device that elastically deflects to
prevent pressure leakage through clearance spaces between engaging parts that are not
intended to be in motion relative to one another.

6.4.26 System pressure. The maximum pressure that will exist in an assembly under
normal working conditions 1s called system pressure.

6.4.27 Vacuum switch. A pressure switch that has its switching points less than
the referenced surround-ingambient atmosphere.

6.4.28 Variable pressure. Any fluctuating pressure whose instantaneous value is
beina measured or exc)ressed.or which is used to activate a pressure switch is termed a
vari~ble pressure. Its value is given as a certain number of pressure units above or
below the reference pressure.
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6.5 Inte-talllc Contact. The finishing ofmetalllc areas to be placed In
tntlmate contact by assembly presents a special problem, since intermtall~c contact of
dissimilar metals nsults in electrolytic couples which promote corrosion through
galvanic action. To providethe required corrosion protection, Intennetalltc couples
are restricted to those permitted by table XX. Table XX shows metals and alloys (or
platings) by groups which have conmon electromotiveforces (EMF) within 0.05 volt when
coupled with a saturated calomel electrode in sea-water at room a~lent temperatures,
All members of a group are conslden?d as completely compatible, one wtth the other.
Compatible couples between groups have been specified In table XX based on a potent?al
dlfferww of &a volt maalmum. iu simpllfy any a~+t-+!c ~nvolve~tahle XX J$-as
In addition to EMF against a calomel electrode, a derived “anodlc index” with group 1
(gold, etc.) as O and group 18 (magnesium, etc.) as 175. Subtraction of a lower group
anodic index from a higher index gives the EMF difference in hundredths of a volt.

6.5.1 GrOuS,
-+

Table XX sets Up 18 primarygroups. It may be noted that ne~ther“
the metallurg ca sfmilar~ty nor dissimilarity of metals is the parameter for selectlon
of compatible couples. All mentws within a group, regardless of metallurgical
similarity, are considered inherently nonsusceptible to galvanic action, when coupled
with any member within the group; for example, such dissimilar metals as P~at~n~ and
gold. Simflarly, such basically dissimilar alloys as austenltic statnless steel,
silversolder, and low brass (all metirs of group 5) an inherently nonsusceptible when
coupled together.

6.5.2 Coapatlbllltyg raphs. Permissible couple series are shwon in table XX by the
graphs at the right. Members of groups connected by lines will form permissible couples.
An’’O”indicates the most cathodfc member of each series, an”o” an anodic member, and the
arrow indicates the anodic dfrection.

6.5.3 Selection of compatible couples. Proper s&lection of metals in the design of
equ~pnmt will result in fewer intermetalfic contact problems. For example, for
sheltered exposure, neither silver nor tln require protective finishes. However, since
silver has an anodfc index of 15 and tin 65, the E?IFgenerated as a couple is 0.50 volt,
which fs not allowable by table XX. In this case, other mtals or platfngs wtll be
requi*d. It should be noted that, In intennetallic couples, the member with the higher
anodlc index is anodic to the member with the lower anodic index and will be susceptible
to corrosion in the presence of an electrolytic media. If the surface area of t~
cathodic part is significantly greater than that of the anodic part, the corrosive attack
on the contact area of the anodic part may be greatly intens~fied. Material selectton
for intermetaltic contact parts, therefore, should establish the smaller part as the
cathodic member of the couple, whenever practicable.

6.5.4 Platfn
A“

When base metals Intended for
not allowed y ta e XX, they are to be plated with
potential dif%ence to that allowed by table XX.

NOTE: Revision letters are not used to denote
of the changes.

intennetallic contact form couples
those metals that will reduce the

changes due to the extensiveness
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1/
TABLE XX. Compatible couples. -

,
*

Group EMF Anodic
No.

Compatible Couples
(volt) index

(0.01 v)
I

,

Gold, solid and plated; gold- +0.15
1

0

platinum alloys; wrought platinum
(most cathodic)I

2 Rhodium plated on silver-plated +0.05 10
copper

3 Silver, solid or plated; high o 15
silver alloys

4 Nickel, solid or plated; rnonel -0.15 30 I

metal, high nickel-copper alloys

5 Copper, solid or plated; low -.20 35 t

brasses or bronzes; silver solder;
German silver; high copper-nickel

I
alloys; nickel-chromium alloys;
austenitic corrosion-resistant

{

steels(,
6 Commercial yellw brasses and -0.25 40

bronzes

7 High brasses and bronzes; naval -.30 45
brass; Muntz metal

8 18 percent chromium type corrosion“’-0.35 50

resistant steels

9 Chromium, plated; tin, plated; 12 -0.45 60

percent chromium type corrosion-
resistant steels ~

10 Tin-plate; terneplate; tin-lead -0.50 65
solder,

11 Lead, solid or plated; high le~d -0.55 70
alloys

12 Aluminum, wrought alloys of the -0.60 75
duralumln type

,
13 Iron, wrought, gray, or malleable; -0”70 85

plain carbon and low alloy steels,
armco iron *

14 Aluminum, wrought alloys other thar -0.75 90

duralumin type; aluminum, case
o

alloys of the silicon type
●

A

15 Aluminum, cast alloys other than -0.80 95

silicon type; cadmium, plated and
chromated

16 Hot-dip-zinc plate; galvanized -1.05 120
steel

17 Zinc, wrought; sinz-base die- -1.10 125
casting alloys; zinc, plated I

18 Magnesium and magnesium-base -1.60 175 .

alloys, cast or wrought (most
anodic) --l

r
~/ Compatible couples - potential difference of 0.25 volt maximum between groups.
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